4 vivo international, www.vivo.org War-related trauma exposure has been linked to aggression and enhanced levels of community and family violence, suggesting a cycle of violence. Reactive aggression-an aggressive reaction to a perceived threat-has been associated with posttraumatic stress disorder (PTSD). In contrast, appetitive aggression-a hedonic, intrinsically motivated form of aggression-seems to be negatively related to PTSD in offender and military populations. This study examined the associations between exposure to violence, trauma-related symptoms and aggression in a civilian population. In semistructured interviews, 290 Congolese refugees were questioned about trauma exposure, PTSD symptoms, and aggression. War-related trauma exposure correlated positively with exposure to family and community violence in the past month (r = .31, p < .001), and appetitive (r = .18, p = .002) and reactive aggression (r = .29, p < .001). The relationship between war-related trauma exposure and reactive aggressive behavior was mediated by PTSD symptoms and appetitive aggression. In a multiple sequential regression analysis, trauma exposure (β = .43, p < .001) and reactive aggression (β = .36, p < .001) were positively associated with PTSD symptoms, whereas appetitive aggression was negatively associated (β = −.13, p = .007) with PTSD symptoms. Our findings were congruent with the cycle of violence hypothesis and indicate a differential relation between distinct subtypes of aggression and PTSD.
rise of the insurgency Mouvement du 23 mars in early 2012, the eastern DRC entered another period of high conflict intensity, which peaked when they took over the regional capital of Goma.
Violence and forced migration have a number of significant consequences. Besides facing precarious economic situations, sorrow over losses, and threats to physical integrity, refugees often suffer from trauma-related disorders like posttraumatic stress disorder (PTSD), major depression, and substance abuse (Fazel, Wheeler, & Danesh, 2005; Leeies, Pagura, Sareen, & Bolton, 2010) . It has been repeatedly reported that the number of potentially traumatizing event types a person is exposed to is positively associated with the development of PTSD symptoms (Hermenau et al., 2011; Kolassa et al., 2010; Schauer et al., 2003) . This effect of cumulative exposure to traumatic stress has been termed the "building block effect" . Beyond PTSD symptoms, survivors of trauma often face difficulties in rebuilding their lives even if after taking refuge they reach an environment that is relatively safer than the war at their home. Thus, the consequences of high PTSD prevalence in a population of refugees may go beyond individual suffering and impact the livelihoods of family members and whole communities .
It is, therefore, not surprising that elevated levels of community and family violence have been reported in postwar communities. These were highly correlated with war-related trauma exposure (Catani, Jacob, Schauer, Kohila, & Neuner, 2008) . Other studies reported a positive relation between war-related PTSD symptom severity and aggressive behavior (Saile, Ertl, Neuner, & Catani, 2014) . For example, high PTSD symptom severity was associated with reactive aggression-an aggressive reaction to some perceived provocation or threat-in survivors of hurricane Katrina (Marsee, 2008) and veterans (Byrne & Riggs, 1996) . When a person experiences repeated and constant threats to his or her life, this person may develop cognitive networks that guide cognitions, emotions, and actions to increase chances of survival (Elbert & Schauer, 2002) . Although being highly alert and aroused in dangerous situations has survival advantages, in situations where threat to life is low, such as in refugee settlements, it can produce inappropriate and aggressive behavior. Correspondingly, child soldiers who have been frequently exposed to severe violence perpetrated more types of violence (Weierstall, Schalinski, Crombach, Hecker, & Elbert, 2012) . Furthermore, it has been repeatedly shown that a person's own experiences of childhood maltreatment and their own victimization through intimate partner violence predict aggressive parenting behavior (Conger, Place, & Neppl, 2012; Saile et al., 2014; Thornberry, Knight, & Lovegrove, 2012) . These findings provide further evidence that exposure to violence in the past is associated with the display of aggressive behavior and violence today. Following this cycle of violence hypothesis, we can predict that high levels of exposure to war-related violence may lead to higher levels of aggressive behavior (Elbert, Rockstroh, Kolassa, Schauer, & Neuner, 2006) .
The findings of , however, were not limited simply to reactively aggressive acts that grew out of trauma-related suffering. Instead, they reported that exposure to violence fostered appetitive aggression. For this subtype of aggression, the infliction of harm upon an individual is itself rewarding, fascinating, and a source of enjoyment-above and beyond secondary rewards like status or material benefits (Elbert, Weierstall, & Schauer, 2010; Hecker, Hermenau, Maedl, Elbert, & Schauer, 2012) . In environments dominated by war and organized violence, exposure to violence and other traumatic stressors have been linked to appetitive aggression (Weierstall, Bueno Castellanos, Neuner, & Elbert, 2013) and encouraged violent behavior, thereby creating a cycle of violence . Developing appetitive aggression seems to be an adaptive survival strategy for children growing up in a violent environment . Elbert et al. (2010) argue that in analogy to the fear network in PTSD, a hunting network may be formed, marked by approach rather than avoidance to violence cues. Experiences of highly arousing events are stored in propositional networks that are configured by new learning experiences. The representation of memory in associative networks is a consequence of Hebb's rule (1949; p. 60) according to which a given link will be strengthened (either by an increase of excitatory gain, or by a decrease of inhibitory gain) if the two units that it connects are active simultaneously. When exposed to a combat event, sensory and perceptual information (e.g., the sound of cries and victory) together with the cognitive (e.g., the thought "I will be the hero"), affective (e.g., feelings of excitement), and physiological responses (e.g., increase in heart rate) is stored in memory. When recalled, mind and body become aroused and are braced for actions such as fighting or killing. When this network becomes tied to positive valence cues, we call it a hunting network. It is obvious that many of these elements may also be connected to negative valence and form the so-called fear network instead. The valence and with it, the prominent response-approach or avoidancesegregates these two networks (Hecker, Hermenau, Crombach, & Elbert, 2015) . Correspondingly, brain response patterns differ for these two networks even when activated by script-driven imagery (Moran, Weierstall, & Elbert, 2014 ). This network model corresponds well with results of structural and functional alterations in the brain of trauma survivors with PTSD (Kolassa & Elbert, 2007; Kolassa, Illek, Wilker, Karabatsiakis, & Elbert, 2015) .
Because the appetitive, fascinating element of violence seems to prevent the incorporation of the cruel, genuinely traumatizing experiences into the fear network, appetitive-aggressive individuals may have a higher chance of survival in a violent environment. Thus, the possibility that appetitive aggression may promote resilience against PTSD can be explained based on the competition between the networks representing the generalized fear and hunting experiences. Accordingly, recent studies reported a negative association between appetitive aggression and PTSD symptom severity in military populations and violent offenders, such as members of armed groups , former child soldiers , genocide perpetrators (Weierstall, Schaal, Schalinski, Dusingizemungu, & Elbert, 2011) , and violent youths , indicating that individuals with high levels of appetitive aggression were less likely to report PTSD symptoms. All studies thus far, however, investigating this relation have focused exclusively on military populations and violent offenders. Yet, little is known about this relationship in civilian populations.
The aim of the present study was to examine the associations between exposure to violence, trauma-related symptoms, and distinct subtypes of aggression in a civilian population of refugees from a region of ongoing war and conflict. Following the cycle of violence hypothesis, we hypothesized that (a) war-related trauma exposure would be correlated with current exposure to community and family violence, and (b) that exposure to both war-related and community and family violence would be linked to appetitive and reactive aggression. Furthermore, we hypothesized that (c) both trauma exposure and reactive aggression would be associated positively with PTSD symptom severity, whereas (d) appetitive aggression would be associated negatively with PTSD symptom severity. 
Method

Participants and Procedure
Between March and June 2013 a sample of 329 persons were interviewed in Nakivale Refugee Settlement in Western Uganda.
Since the beginning of 2012, this settlement has received a high influx of refugees from the DRC. In March 2014 the population of the settlement was 60,992 persons, of whom 32,455 were Congolese (UNHCR Uganda, 2015). Only refugees from Eastern DRC who had arrived in the settlement after January 2012 were interviewed. This inclusion criterion was validated at the beginning of each interview. In the present study, we included only civilians (N = 290) and excluded those interviewees who had reported that they had been a soldier, a combatant, or that they had fought in combat themselves. Of the included sample, 58.3% (n = 169) were women. The mean age was 31.28 years (SD = 9.13, range = 18-65). All of them reported having fled from Eastern DRC because of the threats they were facing due to the conflict in their home country. Table 1 displays the descriptive statistics. Three psychologists (T.H., F.S., H.A.) and a local social scientist from the Congolese refugee community conducted the semistructured interviews. All interviewers were extensively trained in psychological assessment. All interviews were conducted in Swahili, which is the lingua franca both in the Eastern DRC and in Nakivale refugee camp. The interviewers practiced the assessment in joint interviews to accomplish high interrater reliability (not assessed). Two English-speaking interpreters facilitated communication.
The Mbarara University of Science and Technology Institutional Review Board as well as the Ugandan National Council for Science and Technology approved this study. The interviews took place in different parts of the refugee settlement. We first contacted the local authorities of the settlement's subdivisions. After giving their consent, the authorities announced our arrival in their communities and gathered suitable persons. Using snowball sampling we returned to the respective places until no more persons fulfilling the inclusion criteria appeared. After that, we went on to the next subdivision where recent arrivals were living. We collected oral and written informed consent from the participants to ensure comprehension and full awareness of the content; illiterate participants gave their fingerprints instead of a signature. Each interviewee was interviewed in a calm and discreet setting. At the end of the interview, each participant received a bar of soap and a package of salt as compensation.
Measures
All assessment instruments were completed as semistructured interviews including sociodemographic information (e.g., age, sex).
Lifetime exposure to traumatizing events was assessed using a checklist of 30 war-and nonwar-event types (e.g. natural catastrophes, physical assault, sexual assault). This checklist was an adapted version of a checklist by , which had previously shown high test-retest reliability and statistically significant accordance with the event list of the Composite International Diagnostic Interview in a study in Uganda . It has also been successfully used in studies in the DRC (e.g., Hermenau, Hecker, Schaal, et al., 2013) . The number of times a specific event had been experienced was not assessed; measuring event types provides an accurate and practical measure of trauma experiences (Wilker et al., 2015) . Furthermore, we assessed current exposure to community and family violence with 20 violence-related events (e.g., physical assault, sexual assault); each item inquiring about lifetime exposure and pastmonth exposure. For the analysis, we calculated a sum score of lifetime trauma exposure by summing all items (range = 0-51). We further calculated scores for war-related trauma exposure (range = 0-24) and current exposure to community and family violence (range = 0-20).
The PTSD Symptom Scale-Interview (PSS-I; Foa, Riggs, Dancu, & Rothbaum, 1993) was utilized to determine PTSD symptom severity. The 17 symptom criteria for PTSD according to the Diagnostic and Statistical Manual of Mental Disorders (4th ed., DSM-IV; American Psychiatric Association, 1994) were assessed with one question for each symptom and referred to the previous 2 weeks. The answers were coded on a 4-point scale ranging from 0 = not at all to 3 = five or more times per week/very much. The PSS-I has been shown to have good psychometric properties (e.g. Cronbach's α = .86, interrater reliability = .93; Foa & Tolin, 2000) . The instrument has been validated for use in Uganda and has been successfully used in the DRC (e.g., Hecker, Hermenau, Maedl, Hinkel, et al., 2013; Schalinski, Elbert, & Schauer, 2011) . We computed dimensional PTSD severity scores as the sum ranged from 0 to 51. Cronbach's α coefficient in present sample was .96.
For the assessment of two distinct forms of current aggressive behavior-appetitive and reactive aggression-we used the Appetitive and Facilitative Aggression Scale (AFAS), a two-dimensional scale consisting of 30 items, 15 for each form of aggression. The 15 questions regarding reactive aggression concern situations in which aggressive behavior has the aim of resolving a highly arousing and aversive state : for example, "When you were enraged with someone, did you fantasize about terrible things happening to them?," and "Did you hit out in anger, when somebody provoked you?" The items for reactive aggression were formulated based on the circumplex model of affect by Russell (1980) , whereby physical pain as well as social exclusion were integrated as potential stressors (e.g., MacDonald & Leary, 2005) . In contrast, the 15 questions regarding appetitive aggression ask for situations in which aggressive behavior had the aim of reaching a positive and high arousing state: for example, "Was it fun for you to fight?," and "When you attacked someone, did you feel strong?" The subscale for appetitive aggression was an adapted version of the Appetitive Aggression Scale (AAS; for civil populations. The AAS has been validated in similar settings, including within Uganda ) and the DRC . The items for appetitive aggression were based on the definition of the instrumental aggression subtype according to Vitiello and Stoff (1997) and the ICD-10 addiction criteria (World Health Organization, 1992) . The interviewer rated how frequently each participant had shown the corresponding behavior over the past 4 weeks on a 5-point Likert scale ranging from 0 = never to 4 = very often/more than two times per week. The AFAS was carefully translated into Swahili. A blind back-translation was conducted. Discrepancies between the original and back-translation were identified and resolved. For the analysis we created two scores, one for each distinct form of aggression, each ranging from 0 to 60. Cronbach's α coefficient for this sample was .78 for the reactive aggression subscale and .90 for the appetitive aggression subscale.
Data Analysis
To test the cycle of violence hypothesis we used Pearson's correlation coefficient. Using a path model we explored the potential mediating influence of PTSD symptom severity and appetitive aggression on the relation between war-related trauma exposure and reactive aggression applying maximum likelihood method of estimation; in case of missing data means and intercepts were estimated (Schumacker & Lomax, 2010) . Goodness of fit was assessed using the following indices: χ 2 ; confirmatory fit index (CFI), with values greater than .95 indicating good fit; and root mean square error of approximation (RMSEA), with values less than .05 indicating close fit (Hu & Bentler, 1999) . The significance test for close fit is akin to that of the χ 2 : p < .05 signifies that the hypothesis of close fit is rejected. Akaike information criterion (AIC) is a comparative measure of fit. Lower values indicate better fit. Preliminary analyses confirmed that all statistical assumptions (normality, linearity, collinearity, reliability, and missing value analysis) for using path models were met. Neither univariate nor multivariate outliers could be detected. Our metric for a small effect size was β ࣙ .10, for a medium effect β ࣙ .30, and for a large effect β ࣙ .50.
Using a sequential multiple regression, we regressed the PTSD symptom severity on lifetime trauma exposure, appetitive aggression and reactive aggression scores. In the first step, we entered age and sex (male = 0; female = 1) as potential confounding variables (based on prior research findings and a positive correlation with PTSD symptom severity). Then, we entered the lifetime trauma exposure score, and in the third step we entered the two aggression scores. Five subjects were excluded due to missing data. All necessary quality criteria for a multiple linear regression were fulfilled. The residuals did not deviate significantly from normality (Kolmogorow-Smirnov-Z = 0.58, p = .895), linearity, or homoscedasticity. No univariate outliers could be identified. Mahalanobis' distance revealed one multivariate outlier (Mahalanobi's D > 20.59; Stevens, 1984) , which was excluded from the analysis. Variance inflation factor did not exceed 1.25, thus we did not need to take multicollinearity into account. Our metric for a small effect size was f 2 ࣙ .02, for a medium effect, f 2 ࣙ .15; and for a large effect, f 2 ࣙ .35. All analyses used a two-tailed α = .05. Data were analyzed with IBM SPSS Statistics 21 and IBM SPSS Amos 21.
Results
We found that the war-related trauma exposure was positively correlated with current exposure to community and family violence (r = .31, p < .001), appetitive aggression (r = .18, p = .002), and reactive aggression (r = .29, p < .001). Current exposure to community and family violence correlated positively with appetitive aggression (r = .27, p < .001) and reactive aggression (r = .16, p = .006). In the best-fitting path model, PTSD symptom severity and appetitive aggression fully mediated the relation between war-related trauma exposure and reactive aggression (Table 2, Figure 1 ). The potentially confounding variables, age and sex were significantly correlated with PTSD symptom severity, but not with reactive aggression. The results of the path model indicated good model fit, χ 2 (8, n = 290) = 7.38, p = .50; RMSEA < .001, 90% confidence interval (CI) [.000, .065], PClose = .856; CFI > 0.99; AIC = 45.38. Other models, including current exposure to community and family violence (AIC = 46.64) or sex and age (AIC = 49.34) as predictors of reactive aggression, showed worse model fit.
The regression model containing only sex and age explained 7.3% of the variability of the PTSD symptom severity, R adj 2 = .07, F(2, 282) = 12.23, p < .001, f 2 = .08. Adding the lifetime trauma exposure score improved the model significantly, Figure 1 . Path model (N = 290) exploring the mediating influence of posttraumatic stress disorder (PTSD) severity and appetitive aggression on the relation between war-related trauma exposure and reactive aggression. This model is consistent with the view that the relation between war-related trauma exposure and current reactive aggressive behavior is fully mediated by severity of PTSD symptoms and appetitive aggression: The relation between war-related trauma exposure and reactive aggression was significant (β = .30). This significant relationship disappeared when including appetitive aggression and PTSD symptom severity as mediators to the model (β = −.03). Standardized regression weights are depicted; all continuous lines are significant beyond .05, the dashed line indicates that the relationship is not significant. Error variables are omitted for clarity. 
35. This updated model explained 33.3% of the variance. After adding appetitive aggression and reactive aggression, the improvement of the model was significant, R 2 = .11, F(2, 279) = 27.29, p < .001, f 2 = .12; this model explained 43.8% of the variance. Two-way interactions did not further improve the model. Both lifetime trauma exposure and reactive aggression correlated positively with PTSD symptom severity, whereas appetitive aggression correlated negatively with PTSD symptom severity (Table 3) .
Discussion
The aim of the present study was to examine the associations between exposure to violence, trauma-related symptoms, and distinct subtypes of aggression in a civilian population of refugees from a region of ongoing war and conflict. In agreement with our hypothesis, we found a positive correlation between warrelated trauma exposure and current exposure to community and family violence. This was in accord with prior findings showing a positive association between exposure to violence in war and conflict with family and community violence (Catani et al., 2008) . The path model indicated that the relation between war-related trauma exposure and current (reactive) aggressive behavior was mediated by PTSD symptom severity and appetitive aggression. Our results suggested that elevated levels of aggressive behavior and violence in refugee communities and postwar societies may be explained by trauma-related symptoms and appetitive aggression, both potential consequences of war-related trauma exposure. In concordance with prior research (Saile et al., 2014) , we found that exposure to violence (in war, community, and family) was related to current aggressive behavior. Our findings were congruent with the cycle of violence hypothesis that violence breeds further violence (Elbert et al., 2006; Saile et al., 2014) .
In accord with prior studies (Marsee, 2008) , we found a positive association between PTSD symptom severity and reactive aggression. Our study design, however, did not allow any conclusions about whether reactive aggression was a symptom of PTSD or whether aggressive behavior constitutes a risk factor for developing trauma-related disorders. Future research is needed to take a closer look at the development of reactive aggression and its causal relation to PTSD.
Appetitive aggression was, however, negatively correlated with PTSD symptom severity. In other words, the more fascinating and rewarding violence in itself is perceived, the lower the level of reported PTSD symptoms may be. This negative relationship has already been shown in several military populations and violent offenders Weierstall, Hinsberger, et al., 2013) . The present study found this negative relation for the first time in a civilian population of refugees. In a violent environment, appetitive aggression may be an adaptation to a situation of constant threat . Elbert et al. (2010) argue that the appetitive and fascinating element of violence prevents the incorporation of the cruel, genuinely traumatizing experiences into the fear network. Therefore, we argue that refugees who perceive witnessing violence and one's own aggressive behavior to be fascinating and arousing are more likely to integrate violence-related behavior, sensory input, cognitions, and emotions into the hunting network. The level of reported appetitive aggression varies greatly between studies. Prior studies targeting military and offender populations revealed much higher levels of appetitive aggression, with mean scores ranging from 15 to 28 (e.g. ). Yet, this lower level in a civilian sample is not surprising as prior research repeatedly indicated that the perpetration of violence was the strongest correlate of appetitive aggression . Nonetheless, we found this negative relation between appetitive aggression and PTSD symptom severity in the present study. Further research is needed to replicate our findings in other civilian populations.
In regions of ongoing conflict it is important to be aware of the fact that aggressive behavior in conflict settings might be a consequence of experienced atrocities. Frequent and severe exposure to violence may not only heighten the risk of acting aggressively, but also seems to affect attitudes towards violence and aggression, such that it becomes perceived as appetitive. The combination of trauma-related symptoms (PTSD, depression, alcohol abuse) and enhanced level of appetitive aggression may partially explain the relation between war-related trauma exposure and high levels of community violence (Saile et al., 2014) . Future studies should explore this potentially mediating influence more closely. Our findings underline the need for mental health policies and services to be aware of elevated levels of aggression in the aftermath of war and conflict as they potentially contribute to increased family and community violence.
There were some limitations of the study that should be noted. First, the cross-sectional study design did not allow for the establishment of directionality. Therefore, the reported relations need to be interpreted with caution. For example, it cannot be determined whether reactive aggression was a symptom of PTSD or if it constituted a potential risk factor. Also it remains unclear whether the negative relation between appetitive aggression and PTSD symptom severity constitutes a protective influence against the development of PTSD symptoms or whether participants suffering from PTSD perceive violence as less arousing and fascinating. Longitudinal and prospective studies are needed to shed light on the causal relations. The present convenience sample may have resulted in a selection bias, which limits the generalizability of our findings. Generally, the participants talked very openly about their experiences and feelings. Potential biases, however, such as social desirability, can never be ruled out for subjective reports. Moreover, associative memory networks such as the hunting network are theoretical concepts based on Hebbian learning. Further empirical support from experimental design is needed to specify the underlying mechanisms of our findings.
The present study was congruent with the notion that in the context of war and conflict, a cycle of violence persists, which links exposure to organized, community, and family violence with aggressive behavior. Thus, our findings may help to understand the high levels of community and family violence in refugee settlements as well as in postwar societies. Our findings, furthermore, indicate the differential relation between distinct subtypes of aggression and PTSD symptom severity: PTSD symptom severity was positively related to reactive aggression, and negatively related to appetitive aggression. Our study is the first of which we are aware to demonstrate this negative association in a civilian population. It seems important for mental health policies and services to consider elevated levels of aggression in the aftermath of war and conflict.
